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Dear Mr. Katz, 

Thank you for your letter of December 1, 2006, instructing us to respond to the office action. 

In accordance with your instructions, we prepared and duly filed a response to the office action. 
In the response, we have deleted the expressions "plurality of, "about" ("approximately"), and 
"with enhanced electronic and protonic conductivity" from the claim, for compliance with o\ir 
local practice. We have also introduced the technical feature recited in claim 15 into the 
description, so as to provide support for this claim. 

To complete your file, enclosed please find the papers as filed, including the observations, the 
amended claims, and the amended portion of the description, together with a make-up version 
and a clean version of the amended claims in English. Also enclosed is our debit note. 

We shall keep you informed of any further developments of the application. If you have any 
questions, please feel free to let us know. 



Very truly yours. 





End. 
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What is claimed is: 



1 . A fuel cell or battery device comprising 

a sulfonated particulate carbonaceous material. 

2. The device of claim 1 , wherein the carbonaceous material comprises carbon black. 

3. The device of claim 1, wherein the carbonaceous material comprises graphite, 
nanocarbon, fullerene, fullerenic material, finely divided carbon, or a mixture thereof 

4. The device of claim 1 , wherein the sulfonated carbonaceous material comprises a 



sulfonate substituent of the general formula -SO3M surface-bonded thereto, wherein 
M is hydrogen or a cationic species, and wherein the surface atomic concentration of 
sulftir present within the surface bonded SO3M moieties, measured by XPS, is greater 
than or equal to 0,25% relative to the total surface atomic concentration of the 
carbonaceous material. 

5. The device of claim 4, wherein the surface atomic concentration of the sulfur is in the 
range of from 0.25% to 5.0%. 

6. The device of claim 4, wherein the surface atomic concentration of the sulfur is in the 
range of from 0.35% to 5.0%. 

7. The device of claim 4, wherein M is a cationic species of sodium, potassium, lithium, 
or ammonium. 

8. The device of claim 1 , wherein the carbonaceous material is less than 98 wt% of the 

composition. 

9. The device of claim 1 , wherein the carbonaceous material is 50 wt% to 80 wt% of the 
composition. 

10. The device of claim 1 , further comprising a conducting polymer. 

] 1 . The device of claim 1 0, wherein the conducting polymer contains a hetero atom. 

12. The device of claim 1 0, wherein the conducting polymer comprises polyaniline, 
polypyrrole, polyfuran, polythiophene, or a mixture thereof. 

13. The device of claim 1 0, wherein the conducting polymer comprises polyaniline, 
polypyrrole, polyfuran, polythiophene, poly(p-phenylene-oxide), poly(p-phenylene- 
sulfide), a substituted conducting polymer thereof, or a mixture thereof. 

14. The device of claim 1 1 , wherein the hetero atom is N, O, or S, 
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15. The device of claim 1 1, wherein the hetero atoms are 0.2 to 15% by atom of the 
composition according to XPS data. 

1 6. The device of claim 1 0, wherein the conducting polymer is greater than 0 wt % and 
less than 1 00 wt % of the composition. 

1 7. The device of claim 1 0, wherein the conducting polymer is about 2 wt % to about 50 
wt % of the composition. 

1 8. The device of claim 1 0, wherein the conducting polymer is about 20 wt % to about 50 
wt % of the composition. 

19. The device of claim 1 0, wherein the polymer is grafted to the particulate sulfonated 
carbonaceous material. 

20. The device of claim 10, wherein the polymer coats the sulfonated carbonaceous 
material. 

21 . The device of claims 1 or 1 0, further comprising a metal. 

22. The device of claim 21 , wherein the metal comprises platinum. 

23. The device of claim 2 1 , wherein 2 wt % to 80 wt % of the composition is the metal. 

24. The device of claim 21 , wherein 2 wt % to 60 wt % of the composition is the metal. 

25. The device of claim 21 , wherein 20 wt % to 40 wt % of the composition is the metal. 

26. The device of claim 21 , wherein the metal is uniformly distributed on the surface of 
the material. 

27. The device of claim 1 , further comprising an electrolyte membrane. 

28. The device of claim 27, wherein the electrolyte membrane is Nafion®. 

29. A fuel cell comprising an anode, a cathode, and a proton exchange membrane, 
wherein the anode and/or cathode comprises a composition comprising a sulfonated 
particulate carbonaceous material. 

30. The fuel cell of claim 29, wherein the composition further comprises a conducting 
polymer. 

31 . The fuel cell of claim 30, wherein the composition further comprises a metal. 

32. The fuel cell of claim 31, wherein the metal comprises platinum. 

33. A capacitor device comprising a composition comprising 
a sulfonated particulate carbonaceous material, and 

a conducting polymer. 
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.34. A composition comprising 

a sulfonated particulate carbonaceous material, and 
a conducting polymer. 

35. The composition of claim 34, further comprising a metal. 

36. The composition of claim 35, wherein the metal comprises platinum. 

37. The composition of claim 34, wherein the carbonaceous material comprises carbon 
black. 

38. The composition of claim 34, wherein the carbonaceous material comprises graphite, 
nanocarbon, fullerene, fuUerenic material, finely divided carbon, or a mixture thereof 

39. A method for preparing a particulate carbonaceous material composition comprising 
sulfonating a particulate carbonaceous material and then 

coating a conducting polymer on, mixing a conducting polymer with, or grafting a 
conducting polymer to the sulfonated particulate carbaneceous material. 

40. The method of claim 39, wherein the carbonaceous material comprises graphite, 
nanocarbon, fullerene, flillerenic material, finely divided carbon, or a mixture thereof. 

41 . The method of claim 39, wherein the carbonaceous material comprises carbon black. 

42. The composition produced by the method of claim 39. 
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What is claimed is: 



1 . A fuel cell or battery device comprising 

a sulfonated particulate carbonaceous material. 

2. The device of claim 1 , wherein the carbonaceous material comprises carbon black. 

3. The device of claim 1 , wherein the carbonaceous material comprises graphite, 
nanocarbon, fuUerene, fullerenic material, finely divided carbon, or a mixture thereof 

4. The device of claim 1, wherein the sulfonated carbonaceous material comprises a 



plurality of sulfonate substituents of the general formula -SOaM surface-bonded 
thereto, wherein M is hydrogen or a cationic species, and wherein the surface atomic 
concentration of sulfur present within the surface bonded SO3M moieties, measured 
by XPS, is greater than or equal to approximately 0 .25% relative to the total surface 
atomic concentration of the carbonaceous material. 

5. The device of claim 4, wherein the surface atomic concentration of the sulfur is in the 
range of from-abeut 0.25% to abettt-5.0%. 

6. The device of claim 4, wherein the surface atomic concentration of the sulfur is in the 
range of from abmrt-0.35% to abe«t-5.0%. 

7. The device of claim 4, wherein M is a cationic species of sodium, potassium, lithium, 
or ammonium. 

8. The device of claim 1 , wherein the carbonaceous material is less than abe«t-98jwt% 
of the composition. 

9. The device of claim 1 , wherein the carbonaceous material is abe«t-50jvt% to abetrt 
80 wt% of the composition. 

1 0. The device of claim 1 , further comprising a conducting polymer. 

11. The device of claim 10, wherein the conducting polymer contains a hetero atom. 

1 2. The device of claim 1 0, wherein the conducting polymer comprises polyaniline, 
polypyrrole, polyfuran^ polythiophene, or a mixture thereof. 

1 3. The device of claim 1 0, wherein the conducting polymer comprises polyaniline, 
polypyrrole, polyfuran, polythiophene, poly(p-phenylene-oxide), poly(p-phenylene- 
sulfide), a substituted conducting polymer thereof, or a mixture thereof 

1 4. The device of claim 1 1 , wherein the hetero atom is N, O, or S. 
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1 5. The device of claim 1 1, wherein the hetero atoms are abetrt-0.2 to abewM5% bv atom 
of the composition according to XPS data. 

1 6. The device of claim 1 0, wherein the conducting polymer is greater than abeirt-OjvL% 
and less than about 1 00 vd % of the composition, 

17. The device of claim 1 0, wherein the conducting polymer is about 2 wL% to about 50 
wt_% of the composition. 

18. The device of claim 10, wherein the conducting polymer is about 20_wL% to about 50 
wt % of the composition. 

1 9. The device of claim 1 0, wherein the polymer is grafted to the particulate sulfonated 
carbonaceous material. 

20. The device of claim 10, wherein the polymer coats the sulfonated carbonaceous 
material. 

2 1 . The device of claims 1 or 1 0, further comprising a metal. 

22. The device of claim 21, wherein the metal comprises platinum. 

23. The device of claim 2 1 , wherein abeut-2 wt % to abetit-80_wL% of the composition is 
the metal. 

24. The device of claim 2 1 , wherein abetrt-2 wt% to abetrt-60jvL% of the composition is 
the metal. 

25. The device of claim 21, wherein abeut-20 wt % to abeu^40 wt% of the composition 
is the metal. 

26. The device of claim 21, wherein the metal is uniformly distributed on the surface of 
the material. 

27. The device of claim 1, further comprising an electrolyte membrane. 

28. The device of claim 27, wherein the electrolyte membrane is Nafion®. 

29. A fuel cell comprising an anode, a cathode, and a proton exchange membrane, 
wherein the anode and/or cathode comprises a composition comprising a sulfonated 
particulate carbonaceous material. 

30. The fuel cell of claim 29, wherein the composition further comprises a conducting 
polymer. 

3 1 . The fuel cell of claim 30, wherein the composition further comprises a metal. 

32. The fuel cell of claim 3 1 , wherein the metal comprises platinum. 
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33. A capacitor device comprising a composition comprising 
a sulfonated particulate carbonaceous material, and 

a conducting polymer, 

34. A composition comprising 

a sulfonated particulate carbonaceous material, and 
a conducting polymer. 

35. The composition of claim 34, further comprising a metal. 

36. The composition of claim 35, wherein the metal comprises platinum. 

37. The composition of claim 34, wherein the carbonaceous material comprises carbon 
black. 

38. The composition of claim 34, wherein the carbonaceous material comprises graphite, 
nanocarbon, fullerene, fullerenic material, finely divided carbon, or a mixture thereof. 

39. A method for preparing a particulate carbonaceous material composition 
enhanc e d electronic and protonio conductivity comprising 
sulfonating a particulate carbonaceous material and then 

coating a conducting polymer on, mixing a conducting polymer with, or grafting a 
conducting polymer to the sulfonated particulate carbaneceoiis material. 

40. The method of claim 39, wherein the carbonaceous material comprises graphite, 
nanocarbon, fullerene, fullerenic material, finely divided carbon, or a mixture thereof. 

4 1 . The method of claim 39, wherein the carbonaceous material comprises carbon black. 

42. The product composition p roduced by the method of claim 39. 
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